BEST AVAILABLE COPY 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
Internationa) Bureau 

(43) International Publication Date 
25 September 2003 (25.09.2003) 




PCT 



(10) International Publication Number 

WO 2003/078785 A3 



(51) International Patent Classification 7 : E21B 23/04 

(21) International Application Number: 

PCT/US 2003/004837 

(22) International Filing Date: 1 9 Febniary 2003(19.02.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Date: 

60/363,829 



13 March 2002 (1 3.03.2002) US 



(71) Applicant (for all designated States except US): EVEN- 
TURE GLOBAL TECHNOLOGY (USAJS); 16200 A 
Park Row, Houston, TX 77084 (US). 

! (72) Inventors; and 

i (75) Inventors/AppBcants (for US only): WATSON, Brock, 



Wayne (USAJS 1; 2535 Marsh Lane, #1004, Canolllon, 
TX 75006 (US). BR1SCO, David, Paul (USAJS); 405 
Westridge Drive, Duncan, OK 73533 (US). 

(74) Agents: MATTINGLY, Todd et al.; Haynes and Boone, 
LLP, Suite 4300, 1000 Louisiana Street, Houston, TX 
77002-5012 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK. DM, DZ, EC. EE, ES. FI, GB, GD, GE, GH. 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ. LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG. MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ. TZ, UG, ZM. ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

[Continued on next page] 



§ (54) Title: COLLAPSIBLE EXPANSION CONE 



= \ 



3 

IT) 




(57) Abstract: An apparatus for radially expanding and plasti- 
cally deforming an expandable tubular member (66) includes a 
collapsible expansion cone (44). 



WO 2003/078785 A3 lilHHDIllllgUIillilill 



ES, Fi. FR, GB, GR, HU ? IE, IT, LU, MC. NL, PT, SE, SI. 
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE. SN, TD, TG). 

Declaration under Rule 4.17: 

— of inventorship (Rule 4.17(iv)) for US only 

Published: 

— with international search report 



— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

15 July 2004 

For two-letter codes and other abbreviations, refer to the: "Guid- 
ance Notes on Codes and Abbreviations'' appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/US03/04837 


A- CLASSIFICATION OF SUBJECT MATTER 

IPC{7) : E21B 23/04 

USCL : 166/217,212.381; 73/393 
According to International Patent Classification HPO or to boch national classification and IPC . _ 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) \ 
U.S. : 1667212,216,217,381; 73/393 


Documentanon searched other than numraim documentation to the e 


xtent that such documents are included in (he fields searched 




Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Ease (collaps$3 expan$5) with cone$ 1) 


r DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of documenl. with indication, v*iere appropriate, of the relevant passages 


Relevant to daim No. 


X 
A 


US 4,842,082 A (SPRINGER) 27 June 1989 (27.06.1989), see entire document, 
especially Figs. 27-30. 

US 6,491.108 Bl (SLUP et at.) 10 December 2002 (10.12.2002), see entire document. 


20.23 
20-27 


( | Furthe 


r documents are listed in the continuation of Box C. [_J See patent family annex. 


— . — — ^TrfS toneatl: ~* t^r ttacttpcoc pubfobed Miter tbc '*trm*nn*i filing date or prtomy 

Spcciilcateeonarfe^toamiffltt. ^ ^ ^ wBalkD ta died to wderadte 

-A - document deflmag the general itattoftfaeart whkb U aot considered to be principle or theory underlying the mvaflJoo 

of p*iicuUr rrle«c ^ & partkdhr relevance; (he djimed fava*jon exmot be 

cMm ucp™™™ oooiukred to famXv* an mvenove nq> when the doomest a 
•P 0 *"*) combined wi* me or more other xxxk AyTrynti, «uch ccrnbtoatkn 
-O- doom** rtfemo*io»ortdM^ befagoV*iou» to.peaat Ailedfe *e«n 

-P- document pubfiAed prior to^^ Banbcr rf m **** ta " xB3r 
priority dale chimed 


Date of the actual completion of the international search 
21 May 2003 (21 .05.2003) 


Date of mailing of the mternatkn^ ^^i^OOC 


Name and mailing address of the ISA/US 
Mail Step PCT, Attn: ISA/ US 
Commissi oocr for Patents 
P.O. Box 1450 

Alexandria. Virginia 22313-1450 
Facsimile No. (703)305-3230 


Authorized officer ^/yfl ) ^ 
Zakiya N.Walker t^T^J^r^ C 
I Telephone No. (703)308-2168 



Form PCT/lSA/2 10 (second sheet) (July 1998) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 




liilieillllllBQIllIllBHllll 



(43) International Publication Date (10) International Publication Number 

25 September 2003 (25,09.2003) PCT WO 2003/078785 A3 



(51) International Patent Classification 7 : E21B 23/04 

(21) International Application Number: 

PCTAJS2003/004837 

(22) International Filing Date: 19Febmary 2003 (19.02.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

607363,829 



13 March 2002 (13.03.2002) US 



(71) Applicant (for all designated States except US): E VEN- 
TURE GLOBAL TECHNOLOGY [US/US]; 16200 A 
Park Row, Houston, TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WATSON, Brock, 



Wayne [US/US]; 2535 March Lane, #1004, Carrollton, 
TX 75006 (US). BRISCO, David, Paul [US/USJ; 405 
Westridge Drive, Duncan, OK 73533 (US). 

(74) Agents: MATTINGLY, Todd et aL; Haynes and Boone, 
LLP, Suite 4300, 1000 Louisiana Street, Houston, TX 
77002-5012 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,KZ,LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA,ZM,ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

/ Continued on next page J 



(54) Title: COLLAPSIBLE EXPANSION CONE 




(57) Abstract: An apparatus for radially expanding and 
plastically deforming an expandable tubular member (66) 
includes a collapsible expansion cone (44). 



WO 2003/078785 A3 IlilSllIlllinMlilllilHlB]] 



ES.FIFR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, (88) Date of publication of the international search report: 
SK, TR). OAPI patent (BF, BJ, CF, CG, CI CM, GA, GN, 15 July 2004 

GQ t GW, ML, MR, NE, SN, TD, TG). 



Declaration under Rule 4.17: 

— of inventorship ( Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 

— with amended claims 



Date of publication of the amended claims: 

23 September 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 2003/078785 



AMENDED CLAIMS 



PCT/US2003/004837 



[Received by the International Bureau on 27 June 2004 (27.07.2004); 

original claims 1-21 and 23-32 unchanged, 
original claim 22 replaced by amended claim 22, claims 33-70 added 

a 1 o wer cam assembly coupled to fee lower tubular support member compri sing : 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base m an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of fee upper expansion cone 
segments; 

wherein the cams arms of 4c upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; and 

a plurality of lower expansion cone segments interleaved with cam arms of the lower cam 

assembly, each lower expansion cone segment pivotally coupled to the internal flange 
of the ) ower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly, and wherein the 
apparatus further comprises: 

means for releasabry coupling the upper tubular support member to fee lower tubular support 
member; and 

means for hunting movement of fee upper tubular support member relative to the lower 
tubular support member. 

22. The apparatus of claim 21, further coinprising: 
means for pivoting the upper expansion cone segments; and 
means for pivoting the lower expansion cone segments. 

23. The apparatus of claim 20, further comprising; 

means for pulling the collapsible expansion cone through fee expandable tubular member. 

24. A collapsible expansion cone, comprising: 
an upper cam assembly comprising: 

a tabular base; and 

a plurality of cam arms extending from fee nibular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved wife fee cam aims of fee upper cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal direction, each cam 
arm defining an inclined surface that mates wife the 
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member using the cup seals. 

31 - (Original) The method of claim 28, wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member, and 
wherein collapsing tie collapsible expansion cone comprises displacing the 
upper tubular member relative to the lower tubular support member. 

32. (Original) The method of dalrn 31 , wherein the collapsible expansion cone comprises: 
an upper cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper 

cam assembly and plvotally coupled to the upper tubular support member; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam amis extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments Interleaved with cam arms of the lower cam 
assembly, each lower expansion cone segment plvotally coupled to the lower tubular 
support member and mating with the inclined surface of a corresponding one of the 
cam arms of the upper cam assembly. 

33. (New) A method of radially expanding and plastically deforming ah expandable 
tubular member, comprising: 

supporting the expandable tubular member using a tubular support member and a 

collapsible expansion device; 
injecting a fluidic material into the tubular support member, 
sensing the operating pressure of the injected fluidic material within a first Interior 

portion of the tubular support member. 
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displacing the collapsible expansion device relative to the expandable tubular 

member when the sensed operating pressure of the Injected fluidlc material 
exceeds a predetermined level within the first interior portion of the tubular 
support member; 

sensing the operating pressure of the injected fluldic material within a second interior 

portion of the tubular support member; and 
collapsing the collapsible expansion device when the sensed operating pressure of 

the Injected fluldic material exceeds a predetermined level within the second 

Interior portion of the tubular support member. 

34. (New) The method of claim 33, further comprising; 

pulling the collapsible expansion device through the expandable tubular member 

when the sensed operating pressure of the injected fluidlc material exceeds a 
predetermined level within the first interior portion of the tubular support 
member. 



35. (New) The method of claim 34, wherein pulling the collapsible expansion device 
through the expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member 
using the cup seals. 

36. (New) The method of dalm 33. wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein collapsing 
the collapsible expansion device comprises displacing the upper tubular member relative to 
the lower tubular support member. 

37. (New) A system for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

means for supporting the expandable tubular member using a tubular support 

member and a collapsible expansion device; 
means for Injecting a fluldic material into the tubular support member, 
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means for sensing the operating pressure of the injected fluidic material within a first 

interior portion of the tubular support member; 
means for displacing the collapsible expansion device relative to the expandable 

tubular member when the sensed operating pressure of the injected fluidic 

material exceeds a predetermined level within the first Interior portion of the 

tubular support member; 
means for sensing the operating pressure of the Injected fluidic material within a 

second interior portion of the tubular support member; and 
means for collapsing the collapsible expansion device when the sensed operating 

pressure of the injected fluidic material exceeds a predetermined level within 

the second interior portion of the tubular support member 

38. (New) The system of claim 37, further comprising: 

means for pulling the collapsible expansion device through the expandable tubular 
member when the sensed operating pressure of the injected fluidic material 
exceeds a predetermined level within the first interior portion of the tubular 
support member. 

39. (New) The system of daim 38, wherein means for pulling the collapsible expansion 
device through the expandable tubular member comprises: 

means for coupling one or more cup seals to the tubular support member above the 

collapsible expansion device; 
means for pressuring the interior of the expandable tubular member below the cup 

seals; and 

means for puffing the collapsible expansion device through the expandable tubular 
member using the cup seals. 

40. (New) The system of daim 37, wherein the tubular support member comprises an 
upper tubular support member and a lower tubular support member; and wherein means for 
collapsing the collapsible expansion device comprises means for displacing the upper 
tubular member relative to the lower tubular support member. 

41 . (New) A method of radially expanding and plastically deforming a tubular member, 
comprising." 
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pressurizing an Interior portion of the tubular member, and 

displacing an expansion device through the pressurized Interior portion of the tubular 
member. 

42. (New) The method of claim 41 , wherein pressurizing an interior portion of the tubular 
member comprises pressurizing an annular Interior portion of the tubular member. 

43. (New) The method of claim 41 , wherein displacing an expansion device through the 
pressurized interior portion of the tubular member comprises pulling the expansion device 
through the pressurized interior portion of the tubular member. 

44. (New) The method of claim 43, wherein pulling the expansion device through the 
pressurized interior portion of the tubular member comprises using the operating pressure of 
the pressurized interior portion of the tubular member to pull the expansion device through 
the pressurized Interior portion of the tubular member, 

45. (New) A system for radially expanding and plastically defomning a tubular member, 
comprising: 

means for pressurizing an Interior portion of the tubular member; and 
means for displacing an expansion device through the pressurized interior portion of 
the tubular member. 

46. (New) The system of claim 45, wherein means for pressurizing an interior portion of 
the tubular member comprises means for pressurizing an annular Interior portion of the 
tubular member. 

47. (New) The system of dalm 45, wherein means for displacing an expansion device 
through the pressurized interior portion of the tubular member comprises means for pulling 
the expansion device through the pressurized interior portion of the tubular member. 

48. (New) The system of dalm 47, wherdn means for pulling the expansion device 
through the pressurized interior portion of the tubular member comprises means for using 
the operating pressure of the pressurized interior portion of the tubular member to puil the 
expansion device through the pressurized interior portion of the tubular member. 
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49. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

an upper tubular support member, 

one or more cup seals coupled to the exterior surface of the upper tubular support 
member for sealing an interface between the upper tubular support member 
and the expandable tubular member, 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper tubular support member; and 
a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining a camming surface; 

a plurality of upper expansion segments Interleaved with the cam arms of the upper 
cam assembly and pivotally coupled to the tubular support member; 

a lower tubular support member; and 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining a camming surface that 
mates with a corresponding one of the upper expansion segments; 
wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam anns of the lower cam assembly; and 
a plurality of lower expansion cone interleaved with cam arms of the lower cam 

assembly, each lower expansion cone pivotally coupled to the lower tubular 
support member and mating with the camming surface of a corresponding 
one of the cam arms of the upper cam assembly; 
wherein the lower expansion segments Interleave and overlap the upper expansion 
segments; and 

wherein the upper and lower expansion segments together define an external 
surface for plastically deforming and radially expanding the expandable 
tubular member. 

50. (New) The apparatus of claim 49, wherein the upper tubular support member 

comprises: 
a safety collar. 
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a torque plate coupled to the safety collar comprising a plurality of drcumferentially 

spaced apart meshing teeth at an end; 
an upper mandrel comprising a plurality of drcumferentlaJly spaced apart meshing 

teeth at one end for engaging the meshing teeth of the torque plate and an 

externa! flange at another end; and 
a lower mandrel coupled to the external flange of the upper mandrel comprising an 

external flange comprising a plurality of drcunrferentlally spaced apart 

meshing teeth. 

51 . (New) The apparatus of claim 50, wherein the tubular base of the upper cam 
assembly comprises a plurality of drcumferentially spaced apart meshing teeth for engaging 
the meshing teeth of the external flange of the lower mandrel. 

52. (New) The apparatus of dalm 50, further comprising: 

a stop nut coupled to an end of the lower mandrel for limiting the movement of the 
lower tubular member relative to the lower mandrel. 

53. (New) The apparatus of claim 50, further comprising: 

loddng dogs coupled to the lower mandrel. 

54. (New) The apparatus of dalm 49, wherein the tower tubular support member 
comprises; 

a float shoe adapter comprising a plurality of arcumferentially spaced apart meshing 
teeth at one end, an internal flange, and a torsional coupling at another end; 

a lower retaining sleeve coupled to an end of the float shoe adapter comprising an 
internal flange for plvotally engaging the lower expansion segments; and 

a retaining sleeve received within the float shoe adapter releasably coupled to the 
upper tubular support member. 

55. (New) The apparatus of daim 54, wherein an end of the retaining sleeve abuts an 
end of the tubular base of the lower cam assembly. 

56. (New) The apparatus of dalm 54, wherein the tubular base of the lower cam 
assembly comprises a plurality of drcumferentially spaced apart meshing teeth for engaging 
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the meshing teeth of the float shoe adaptor. 

57. (Mew) The apparatus of claim 64, farther comprising: 

a float shoe releasably coupled to the torsional coupling of the float shoe adaptor, 
and 

an expandable tubular member coupled to the float shoe and supported by and 
movably coupled to the upper and lower expansion segments. 

58. (New) The apparatus of claim 49, further comprising: 

one or more shear pins coupled between the upper tubular support member and the 
lower tubular support member. 

59. (New) The apparatus of claim 49, further comprising: 

a stop member coupled to the upper tubular support member tor limiting movement 
of the upper tubular support member relative to the lower tubular support 
member, 

60. (New) The apparatus of claim 49, further comprising: 

a float shoe releasably coupled to the lower tubular support member that defines a 

valveable passage; and 
an expandable tubular member coupled to the float shoe and supported by and 

movably coupled to the upper and lower expansion segments. 

61 . (New) The apparatus of daim 49, wherein each upper expansion segment 
comprises: 

a portion defining a surface Indudlng a hinge groove for pfvotally coupling the upper 
expansion segment; and 

wherein each lower expansion cone segment comprises: 

a portion defining a surface indudlng a hinge groove for pfvotally coupling the 
lower expansion segment to the lower tubular support member. 

62. (New) The apparatus of daim 61 , wherein each upper expansion segment Is 
tapered in the longitudinal direction; and wherein each lower expansion segment Is tapered 
in the longitudinal direction. 
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63. (New) A collapsible expansion device comprising; 

an upper tubular support member comprising an Internal flange; 

an upper cam assembly coupled to the upper tubular support member comprising: 

a tubular base coupled to the upper support member; and 

a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper expansion segments interleaved with the cam arms of the upper 

cam assembly and plvotally coupled to the internal flange of the upper tubular 

support member, 
a lower tubular support member comprising an internal flange; 
one or more frangible couplings for reteasabry coupling the upper and lower tubular 

support members; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining an inclined surface that 
mates with the Inclined surface of a corresponding one of the upper 
expansion segments; 
wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments interleaved wKh cam arms of the lower cam 
assembly, each lower expansion segment plvotaOy coupled to the Internal 
flange of the lower tubular support member and mating with the Inclined 
surface of a corresponding one of the cam arms of the upper cam assembly; 
wherein the lower expansion segments interleave and overlap the upper expansion 
segments; and 

wherein the upper and lower expansion segments together define an external 
surface for plastically deforming and radially expanding the expandable 
tubular member. 

64. (New) The assembly of daim 63, wherein each upper expansion segment 
comprises: 

a portion defining a surface including a hinge groove for plvotally coupling the upper 
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expansion segment to the upper tubular support and 
wherein each lower expansion segment comprises: 

a portion defining a surface Including a hinge groove for pivotally 
coupling the lower expansion segment to the lower tubular support 
member. 

65. (New) The assembly of claim 63, wherein each upper expansion segment is tapered 
fn the longitudinal direction; and wherein each lower expansion cone segment is tapered in 
the longitudinal direction. 

68. (New) An apparatus for radiaBy expanding and plastically deforming an expandable 
tubular member, comprising: 

a tubular support member; 

a collapsible expansion device coupled to the tubular support member, 

an expandable tubular member coupled to the collapsible expansion device; 

means for displacing the collapsible expansion device relative to the expandable 

tubular member; and 
means for collapsing the expansion device. 

67. (New) The apparatus of dalm 66, wherein the tubular support member comprises an 
upper tubular support member comprising an internal flange and a lower tubular support 
member comprising an internal flange; wherein the expansion device comprises: 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper support member; and 
a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an Inclined surface; 
a plurality of upper expansion segments interleaved with the cam arms of the upper 
cam assembly and pivotally coupled to the Internal flange of the upper tubular 
support member; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base In an upward 

longitudinal direction, each cam arm defining an Inclined surface that 
mates with the inclined surface of a corresponding one of the upper 
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expansion segments; 

wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam arms of the lower cam assembly; and 
a plurality of lower expansion segments interleaved with cam arms of the lower cam 

assembly, each lower expansion segment pivotally coupled to the internal 

flange of the tower tubular support member and mating with the inclined 

surface of a corresponding one of the cam arms of the upper cam assembly; 

and wherein the apparatus further comprises: 
means for rsleasably coupling the upper tubular support member to the lower tubular 

support member; and 
means for limiting movement of the upper tubular support member relative to the 

lower tubular support member. 

88. (New) The apparatus of dalm 67, further comprising: 
means for pivoting the upper expansion segments; and 
means for pivoting the tower expansion segments. 

69. (New) The apparatus of claim 66, further comprising: 

means for pulling the collapsible expansion device through the expandable tubular 
member. 



70. (New) A collapsible expansion device, comprising: 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward 
longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper expansion segments Interleaved with the cam arms of the upper 

cam assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam amis extending from the tubular base in an upward 

longitudinal direction, each cam arm defining an inclined surface that 
mates with the inclined surface of a corresponding one of the upper 
expansion segments; 
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wherein the cams arms of the upper cam assembly are interleaved with and 
overlap the cam arms of the lower cam assembly; 
a plurality of lower expansion segments interleaved wfth cam amis of the lower cam 

assembly, each lower expansion cone segment mating with the inclined 

surface of a corresponding one erf the cam arms of the upper cam assembly: 
means for moving the upper cam assembly away from the lower expansion 

segments; aid 

means for moving the lower cam assembly away from the upper expansion 
segments. 
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